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<170> Patentin Ver. 2. 0 

<210> 1 

<211> 159 

<212> PRT 

<213> E. coli 

<400> 1 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 
15 10 15 

Met Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His 

35 40 45 

Thr Trp Glu Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn He 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 
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He Met Val lie Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 

110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg 

155 



<210> 2 












<211> 566 












<212> DNA 












<213> E. coli 










<221> CDS 












<222> (81). 


. . (557) 










<400> 2 












ggatcc t tga 


caat tagt t a 


ac tat t tgt t 


ataa tgtat t 


catgagc t ta 


actaac taat 


ccggaaaagg 


aggaac t tec 


a tgatcagtc 


tga t tgcggc 


gc tagcggta 


gatcgcgt t a 


tcggcatgga 


aaacgccatg 


ccatggaacc 


tgcc tgccga 


tctcgcc tgg 


1 1 taaacgca 


acacc 1 1 aaa 


t aaacccgtg 


at ta tggggc 


gccatacc tg 


ggaa tcaat c 


ggtaggcc 1 1 


tgcccggccg 


caaaaa ta 1 1 


a t cc tcagca 


g t caacccgg 


gaccgatga t 


cgggt t acc t 


gggt t aaa tc 


ggtcgacgaa 


gcca tcgcgg 


ccgcaggt ga 


cgt accagaa 


a tcatggtga 


t tggcggcgg 


acgcgt t tat 


gaacagt tc t 


tgccaaaagc 


gcaaaagc 1 1 


tatc tgacgc 


at atcgatgc 


agaagtggaa 


ggcgacaccc 


at 1 1 tccgga 


t tacgagccg 


gatgac tggg 


aatcggt a 1 1 


cagcgaa t tc 


cacgatgc tg 


algcgcagaa 


ctcgca tagc 


tat tcgt teg 


aaatcc tcga 


gcgtcgt t aa 


ggatcc 
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<210> 3 
<211> 185 
<212> PRT 
<213> B. subti 1 is 
<400> 3 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He 

15 10 15 

Val Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp 

20 25 30 

Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly 

35 40 45 

Ser Pro Phe Arg Thr lie Asn Tyr Asn Ala Gly Val Trp Ala Pro 

50 55 60 

Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro 

65 70 75 

Leu He GIu Tyr Tyr Val Val Asp Ser Trp Gly Thr Tyr Arg Pro 

80 85 90 

Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly Gly Thr Tyr 

95 100 105 

Asp He Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser He Asp Gly 

110 115 120 

Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg Gin Ser Lys 

125 130 135 

Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser Asn His Val 

140 145 150 

Asn Ala Trp Lys Ser His Gly Met Asn Leu Gly Ser Asn Trp Ala 

155 160 165 

Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser Ser Gly Ser Ser 

170 175 180 
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Asn Val Thr Val Trp 

185 

<210> 4 
<211> 558 
<212> DNA 
<213> B. subtilis 
<221> CDS 



<222> (1) 


. (555) 










<400> 4 












gc tagcacag 


ac tactggca 


aaat tggact 


gatgggggcg 


gta tagtaaa 


cgc tgtcaa t 


gggtc tggcg 


ggaa 1 1 acag 


tgt taat tgg 


tc t aataccg 


gaaat 1 1 tgt 


tgt tggtaaa 


ggt tggacta 


caggt tcgcc 


at t taggacg 


ataaac tata 


atgccggagt 


t tgggcgccg 


aa tggcaa t g 


ga tat t taac 


1 1 tata tggt 


t ggacgagat 


cacc tc teat 


agaatat tat 


gtagtgga 1 1 


ca tggggtac 


t tatagacct 


ac t ggaacgt 


ataaaggtac 


tgtaaaaagt 


gatgggggta 


catatgacat 


atatacaac t 


acacgt t ata 


acgcacc ttc 


cat tga tggc 


ga tcgcac ta 


ct 1 1 tacgca 


gtactggagt 


gt tcgccagt 


cgaagagacc 


aaccggaagc 


aacgc t acaa 


tcact t tcag 


caatca tgtg 


aacgca tgga 


agagccatgg 


aatgaatc tg 


ggcagt aa 1 1 


gggct tacca 


agtcatggcg 


acagaaggat 


atcaaagt ag 


tggc tcgtcg 


aatgt taccg 


tatggtaa 











<210> 5 
<211> 159 
<212> PRT 
<213> E. coli 
<400> 5 

Ala He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 
15 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 
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20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

He Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 

110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg 

155 

<210> 6 

<2H> 569 

<212> DNA 

<213> E. coli 

<221> CDS 

<222> (81)... (560) 

<400> 6 

ggatccttga caattagtta actatttgtt ataatgtatt catgagctta actaactaat 
ccggaaaagg aggaacttcc atggcaatca gtctgattgc ggcgctagcg gtagatcgcg 
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t tatcggcaa 


cgaaaacgcc 


c t ccca tgga 


ace tgcetgc 


cgatc tegec 


tggt I t aaac 


gcaacacc 1 1 


aaataaaccc 


gt gat t tacg 


ggcgccatac 


e tgggaatca 


a tcggtaggc 


ct ttgcccgg 


ccgcaaaaat 


at latcc tea 


gcagtcaacc 


egggaccga t 


gatcgggt ta 


cc tgggt taa 


atcggtcgac 


gaagcca teg 


cggccgcagg 


tgacgtacca 


gaaatc t teg 


tgat tggcgg 


cggacgcgt t 


ta tgaaeagt 


tc t tgccaaa 


agcgcaaaag 


et t tatc tga 


cgcat atcga 


tgcagaagtg 


gaaggegaca 


eccat t ttec 


ggat tacgag 


ecggatgac t 


gggaatcggt 


at tcagcgaa 


t tccacga tg 


c tgatgegca 


gaaetcgca t 


age tat tcgt 


tcgaaatcc t 


cgagcgtcgt 


taaggatcc 









<210> 7 
<211> 353 
<212> PRT 

<213> 
<400> 7 

Ala He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 

15 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val lie Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

He Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 
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110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Tip Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg Gly Gly Gly Gly Ser Gly 

155 160 165 

Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly 

170 175 180 

Gly Gly He Val Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser 

185 190 195 

Val Asn Trp Ser Asn Thr Gly Asn Phe Val Val Gly Lys Gly Trp 

200 205 210 

Thr Thr Gly Ser Pro Phe Arg Thr He Asn Tyr Asn Ala Gly Val 

215 220 225 

Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 

230 235 240 

Arg Ser Pro Leu He Glu Tyr Tyr Val Val Asp Ser Trp Gly Thr 

245 250 255 

Tyr Arg Pro Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly 

260 265 270 

Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser 

275 280 285 

He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg 

290 295 300 

Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He Thr Phe Ser 

305 310 315 

Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu Gly Ser 

320 325 330 
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Asn Trp Ala Tyr Gin Val Met Ala Thr Glu Gly Tyr Gin Ser Ser 

335 340 345 

Gly Ser Ser Asn Val Thr Val Trp 

350 



<210> 8 
<211> 1153 
<212> DNA 
<213> 
<400> 8 

ggatccttga caattagtta 
ccggaaaagg aggaacttcc 
ttatcggcaa cgaaaacgcc 
gcaacacctt aaataaaccc 
ctttgcccgg ccgcaaaaat 
cctgggttaa atcggtcgac 
tgattggcgg cggacgcgtt 
cgcatatcga tgcagaagtg 
gggaa tcggt at tcagcgaa 
tcgaaatcct cgagcgtcgt 
ac tggcaaaa t tggac tga t 
attacagtgt taat tggtct 
gt tcgccat t taggacgat a 
atttaacttt atatggttgg 
ggggtactta tagacctact 
a tgacatat a tacaac taca 
ttacgcagta ctggagtgtt 
c 1 1 tcagcaa tcatgtgaac 
cttaccaagt catggcgaca 



actatttgtt ataatgtatt 
atggcaatca gtctgattgc 
ctcccatgga acctgcctgc 
gtgatttacg ggcgccatac 
attatcctca gcagtcaacc 
gaagccatcg cggccgcagg 
t a tgaacagt tc t tgccaaa 
gaaggcgaca cccattttcc 
ttccacgatg ctgatgcgca 
ggtggcggtg gctcgggtgg 
gggggcggta tagtaaacgc 
aataccggaa attttgttgt 
aactataatg ccggagtttg 
acgagatcac ctctcataga 
ggaacgtata aaggtactgt 
cgttataacg caccttccat 
cgccagtcga agagaccaac 
gcatggaaga gccatggaat 
gaaggatatc aaagtagtgg 



catgagctta actaactaat 
ggcgctagcg gtagatcgcg 
cgatctcgcc tggtttaaac 
ctgggaatca atcggtaggc 
cgggaccga t ga t cgggt t a 
tgacgtacca gaaatcttcg 
agcgcaaaag ctttatctga 
ggattacgag ccggatgact 
gaactcgcat agctattcgt 
tggcggcgct agcacagact 
tgtcaatggg tctggcggga 
tggtaaaggt tggac taca g 
ggcgccgaa t ggcaa tgga t 
atattatgta gtggattcat 
aaaaagtgat gggggtacat 
tgatggcgat cgcactactt 
cggaagcaac gctacaatca 
gaatctgggc agtaatlggg 
ctcgtcgaat gttaccgtat 
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ggtaaggatc ccc 

<210> 9 
<211> 353 
<212> PRT 
<213> 
<400> 9 

Ala He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly 

15 10 15 

Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp 

20 25 30 

Phe Lys Arg Asn Thr Leu Asn Lys Pro Val He Tyr Gly Arg His 

35 40 45 

Thr Trp Glu Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He 

50 55 60 

He Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val 

65 70 75 

Lys Ser Val Asp Glu Ala He Ala Ala Ala Gly Asp Val Pro Glu 

80 85 90 

He Phe Val He Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro 

95 100 105 

Lys Ala Gin Lys Leu Tyr Leu Thr His He Asp Ala Glu Val Glu 

110 115 120 

Gly Asp Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser 

125 130 135 

Val Phe Ser Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser 

140 145 150 

Tyr Ser Phe Glu He Leu Glu Arg Arg Gly Gly Gly Gly Ser Gly 

155 160 165 
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Gly Gly Gly 
Gly Gly He 
Val Asn Trp 
Thr Thr Gly 
Trp Ala Pro 
Arg Ser Pro 
Tyr Arg Pro 
Gly Thr Tyr 
He Asp Gly 
Gin Ser Lys 
Asn His Val 
Asn Trp Ala 
Gly Ser Ser 



Ala Ser Thr 
170 

Val Asn Ala 
185 

Ser Asn Thr 
200 

Ser Pro Phe 
215 

Asn Gly Asn 
230 

Leu He Glu 
245 

Thr Gly Thr 
260 

Asp He Tyr 
275 

Asp Arg Thr 
290 

Arg Pro Thr 
305 

Asn Ala Trp 
320 

Tyr Gin Val 
335 

Asn Val Thr 
350 



Asp Tyr Trp 
Val Asn Gly 
Gly Asn Phe 
Arg Thr He 
Gly Tyr Leu 
Tyr Tyr Val 
Tyr Lys Gly 
Thr Thr Thr 
Thr Phe Thr 
Gly Ser Asn 
Lys Ser His 
He Ala Thr 
Val Trp 



Gin Asn Trp 
175 

Ser Gly Gly 
190 

Val Val Gly 
205 

Asn Tyr Asn 
220 

Thr Leu Tyr 
235 

Val Asp Ser 
250 

Thr Val Lys 

265 

Arg Tyr Asn 
280 

Gin Tyr Trp 
295 

Ala Thr He 
310 

Gly Leu Asn 
325 

Glu Gly Tyr 
340 



Thr Asp Gly 
180 

Asn Tyr Ser 
195 

Lys Gly Trp 
210 

Ala Gly Val 
225 

Gly Trp Thr 
240 

Trp Gly Thr 
255 

Ser Asp Gly 
270 

Ala Pro Ser 
285 

Ser Val Arg 
300 

Thr Phe Ser 
315 

Leu Gly Ser 
330 

Gin Ser Ser 
345 



<210> 10 
<211> 1153 
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<212> DNA 
<213> 
<400>10 
ggatcc t tga 
ccggaaaagg 
t tatcggcaa 
gcaacacc 1 1 
ctt tgcccgg 
cc tgggt taa 
tgat tggcgg 
cgcatatcga 
gggaatcggt 
tcgaaa tec t 
ac tggcaaaa 
at tacagt gt 
gt tcgcca 1 1 
at t taac 1 1 1 
ggggt ac t ta 
atgaca ta ta 
t tacgcagta 
c 1 1 tcagcaa 
ct taccaagt 
ggtaagga tc 



caat t agt t a 
aggaac 1 1 cc 
cgaaaacgcc 
aaataaaccc 
ccgcaaaaa t 
atcggtcgac 
cggacgcgt t 
tgcagaagtg 
at tcagcgaa 
cgagcgt cgt 
t tggac tgat 
t aat tggtc t 
taggacga ta 
atatggt tgg 
tagacc tact 
tacaac taca 
c tggagtgt t 
tcatgtgaac 
ca tcgcgaca 
ccc 



actat t tgtt 
atggcaatca 
ctccca tgga 
gtgat t tacg 
at tatcctca 
gaagccatcg 
ta tgaacagt 
gaaggcgaca 
t tccacga tg 
ggtggcggtg 
gggggcggta 
aat accggaa 
aac tataatg 
acgaga tcac 
ggaacg t a ta 
cgt tat aacg 
cgccagtcga 
gca tggaaga 
gaagga tatc 



ataatgta 1 1 
gtc tgat tgc 
acctgcc tgc 
ggcgccatac 
gcagtcaacc 
cggccgcagg 
tct tgccaaa 
ccca 1 1 1 tec 
c tgatgcgca 
gc tcgggt gg 
tag t aaacgc 
at t ttgttgt 
ccggagt t tg 
etc tcataga 
aaggtac tgt 
cace t teca t 
agagaecaac 
gecatggae t 
aaagtagtgg 



catgagc tta 
ggcgc tagcg 
ega tc tcgcc 
c tgggaa tea 
cgggaccga t 
tgacgt acea 
agcgeaaaag 
gga t tacgag 
gaac tcgeat 
tggcggcgc t 
tgtcaa tggg 
tggtaaaggt 
ggegecgaat 
atat tatgta 
aaaaag tgat 
tga tggcga t 
cggaagcaac 
caa tetggge 
ctegtcgaat 



ac taactaat 
gtaga tcgcg 
tggt t taaac 
ateggtagge 
gategggt ta 
gaaatc t teg 
ctt tatctga 
ecggatgac t 
age tat tcgt 
agcacagac t 
tc tggeggga 
t ggac t acag 
ggcaatggat 
gtggat teat 
gggggt aca t 
cgcac tac 1 1 
gc t acaatea 
agtaa t tggg 
gt tacegta t 
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